The recent literature on "convergence" of cross-country per capita incomes has been dominated by the two hypotheses of "global convergence" and "club-convergence," pertaining to limits of estimated income distribution dynamics. Utilizing a new measure of "stochastic stability," we establish two stylized facts regarding short-and medium-term distribution dynamics. The first is non-stationarity of transition dynamics, in the sense of changing transition kernels, and the second is emergence, disappearance, and re-emergence of a "stochastically stable" middle income group. This middle income group emerges as the gap between rich and poor clubs gets larger, and it changes the dynamics of transition to and from the rich and poor clubs, eventually narrowing the gap between the poor and rich as the middle club vanishes. Analyzing the stochastic stability of middle-income groups is thus a first step toward understanding higher-order dynamics of narrowing or widening of the gap between rich and poor countries.
Introduction
In recent decades characterized by increasing globalization, few issues have been debated more hotly than the issue of income gaps between rich and poor countries. The neoclassical growth model (with well-behaved aggregate production functions) suggests that the gap between rich and poor countries should be collapsing. This was formalized in the early empirical literature in terms of two types of "convergence hypotheses": absolute and conditional convergence. Early empirical results supported what came to be known as b-convergence: negative estimated coefficients for "initial income" variables in income growth regressions (Barro and Sala-i-Martin, 1992, 1995; Mankiw et al., 1992) .
Comforting convergence results were soon challenged on both theoretical and empirical grounds. On theoretical grounds, endogenous growth models challenged the credibility of-and robustness to-classical assumptions of well-behaved Quah (2001) pointed out that the literature on distributional dynamics had until then relied mainly on ocular inspection of estimated ergodic measures, and lacked a satisfactory formal test of the club convergence hypothesis. Formal tests of multi-modality were developed by Bianchi (1997) , Kremer et al. (2001) , Anderson (2004a Anderson ( , 2004b , and Maasoumi et al. (2006) . However, Bianchi's (1997) test focused on multi-modality of the static (cross-sectional) income distribution density. Hence, that test is relevant only to the case where cross-section income observations were drawn from the unique invariant (ergodic) measure.
Later, Anderson (2004a Anderson ( , 2004b and Maasoumi et al. (2006) suggested direct tests of income polarization using stochastic dominance ranking. Anderson (2004a Anderson ( , 2004b interpreted divergence or polarization in terms of patterns of relocation of distributional mass. Thus he conducted his test by investigating stochastic dominance ordering between rich and poor income clubs after separately identifying the two groups. Similarly, Maasoumi et al. (2006) quantified distribution distances between the OECD group and non-OECD group based on entropy measures, which they used to construct statistical tests of convergence. Both sets of studies find empirical support for the convergence clubs and polarization hypotheses. Pittau et al. (2010) use a mixture of densities approach to reach similar results, with nuanced analysis of movements within and between income clubs, providing further evidence that counting modes may not be sufficient to understanding club dynamics.
Most tests in the literature have focused on analysis of cross-sectional distributions during different time periods, whereas the Kremer et al. (2001) test was constructed as a test of one versus more modes in the limiting distribution. In our analysis, we suggest that the alternative to two income-clubs (rich and poor) need not be global convergence. Indeed, the existence of a stable middle-income group (a third mode) will prove to be important in our analysis in Section 5 for studying the probability of transitions between poor, middle, and high income status in the medium-to long-term. The existence of a stable middle-income group did not play any role in the earlier tests of multimodality based on stochastic dominance, since that literature had pre-identified only two distinct income groups.
The rest of this paper will proceed as follows. In Section 2, we establish empirical stylized facts regarding the periodic appearance, disappearance, and reappearance of a middle-income group, as well as non-stationarity of income distribution dynamics, and introduce our proposed measure of "stochastic stability" of relative income groups. (In Appendix A, we reinforce the intuition derived from Section 2 by deriving a dynamic version of Bianchi's (1997) test to a nonparametric estimate of the limiting distribution, which may also be interpreted as a continuous version of the Kremer et al. (2001) test that relied on ad hoc discretization of income groups. Our analysis of those modified tests reinforce our view that any test that is focused on "convergence" or "polarization" between the rich and poor is insufficient, since the process displays fundamental non-stationarity, and the existence of a middle income group can facilitate escape from a poverty trap, at least for some countries.) In Section 3, we derive the asymptotic distribution theory for our measure of stochastic stability, thus paving the road for a formal statistical test of the stability of multiple income-distribution clubs, which is presented in Section 4. We conclude the paper in Section 5 with discussions of the economic implications of our stylized facts and empirical results, including the probabilities of transition between various relative income clubs.
Empirical Stylized Facts
We begin by providing graphical evidence of two stylized facts in income distribution dynamics, which we later confirm through rigorous statistical analysis. The first stylized fact is periodic appearance, disappearance, and reappearance of a middle-income group, and the second is the periodic change (non-stationarity) in the transition kernel itself. The latter stylized fact suggests that analysis of medium-term dynamics may prove more fruitful than analyses of asymptotic convergence or lack thereof, thus motivating our analysis of periodic stochastic stability of various income groups.
The data we utilize in this paper is taken from the Summers and Heston Penn World Table Mark 7.0, available at http://pwt.econ.upenn.edu, which covers 109 countries over the period 1960 to 2009. Our measure of a country's position in the global income distribution is the most widely used measure of relative income, which we calculated using PPP-based per capita incomes of the various countries. As commonly done in this literature, we define relative income as a percentage share of total world income. Relative income xi is thus calculated as follows: xi = (Xi/SjXj) ¥ 100, where Xi is per capita GDP of a country.
We must mention at this juncture that a number of recent studies have suggested replacing national per capita GDPs as objects of investigation of income distribution dynamics with global individual incomes (Bourguignon and Morrison, 2002; Sala-i-Martin, 2002a , 2002b Fischer, 2003) . With the exception of Bourguignon and Morrison's (2002) results, this alternative object of investigation has provided support for a modified version of the classical convergence hypothesis, mainly by giving significant weight to China and India, which simultaneously account for one-third of the world population, and exhibit some of the fastest rates of per capita income growth in the world. Proponents of this alternative object of investigation criticized per capita GDP as an oversimplified measure that ignores within-country inequality effects (Bourguignon and Morrison, 2002) . For instance, by population-weighting real per capita GDP, Fischer (2003) found evidence of classical b-convergence. Using kernel density estimates of within-and between-country income distributions, Sala-i-Martin (2002a , 2002b concluded that world income inequality was on the decline, arguing that the twin-peaks found in earlier literature were in fact vanishing, and a world middle-class was emerging (Sala-i-Martin, 2002b, p. 14) .
This alternative empirical literature notwithstanding, we have decided to limit our analysis to more traditional cross-country per capita GDP distribution dynamics for two main reasons. First, the bulk of the literature has continued to focus on that measure, and hence we use it for comparability of results. Second, the literature suggested that between-country income inequality effects dominate within-country effects (Bourguignon and Morrison, 2002, table 2; Sala-i-Martin, 2002a, p. 39) . Indeed, our own analysis confirmed the relative insignificance of within-country effects, provided that the weights given to China and India are capped.
1 When the weights given to China and India relative to the averagepopulation country in our sample were capped at 50 or less, the results reported in this paper do not change substantively if we consider within-as well as betweencountry effects. Nevertheless, as an anonymous referee has pointed out, the two types of estimates have different implications (differences across countries versus differences across world population) and the underlining analysis can have different goals (e.g. for policy implications the typical units of observation are individual countries, as we have used in this paper).
Our first stylized fact is graphically suggested by two different representations of the data. μ , where m is mean size. The first graph in Figure 1 shows that Gini coefficients for our entire sample 1 Results reported in chapter 3 of Ryu (2004) , using PWT Mark 6.1, are available upon request. (including developed and developing countries) trend upwards. On the other hand, the second graph in the left panel in Figure 1 shows that the Gini coefficient within the group of OECD countries is declining over time. Those two graphs support the hypothesis that world income distribution evolved in a polarized manner into rich and poor clubs. Further dividing the non-OECD group into three geographical sub-groups (graphs in the right panel in Figure 1 ), African, Latin American, and East and Southeast Asian, we find evidence of non-monotonicity. Those subgroups include Latin American and Asian countries that occupied a middleincome position for various sub-sample periods. The non-monotonicity of their Gini coefficients' time series suggests the possible emergence, disappearance, and reappearance of a middle income group.
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To investigate the emergence and stability of this middle-income group, we propose a measure of "stochastic stability," constructed as follows. We consider the median of any given country's relative income at time t + 1 conditional on its relative income at time t, less that country's relative income at time t. In other words, denoting period t relative income of a given country by xt, we consider the measure:
A zero of this function occurs at any value a such that a country with that relative income is equally likely to move up in relative income distribution as it is to move down. Plots of this measure are qualitatively similar to those used by Quah (1997) and Johnson (2000), to investigate income distribution dynamics graphically. However, as we shall see shortly, a distribution theory is relatively easy to develop for our proposed measure. We now proceed to define the "stochastic stability" of a zero of our function f(.). It is clear that whenever f(a) is positive (negative), a country with relative income a is likely (probability >0.5) to move up (down) in the income distribution. Consequently, a stochastically stable zero of f(.) is defined as a point at which the function crosses the x-axis from above. For instance, Figure 2 illustrates a hypothetical function f(.) with five zeros. Three of those zeros are obtained by crossing from above (C1, C3, and C5), and thus labeled "stochastically stable," in the sense that countries slightly to the left of those points are likely to move to the right, and vice versa. In contrast, C2 and C4, wherein the function crosses the x-axis from below, are labeled "stochastically unstable." We may reinterpret Quah's asymptotic "twin peaks" hypothesis within the context of short-to medium-term dynamics as a function f(.) with two stochastically stable zeros, whereas a function with three stochastically stable zeros would indicate that there are three clubs, the middle one being Sala-i-Martin's "emerging middle class." Notice in this regard that the function f(.) is derived directly from the transition kernel, and not merely from its hypothesized asymptotic limit.
Utilizing plots of our proposed function, we can establish both stylized facts mentioned at the beginning of this section. The panels in Figure 3 show plots of non-parametric estimates of the function f(.) for each of the five decades 1960-2009. In Section 3, we shall define the proposed non-parametric method for estimating f(.), and the asymptotic distribution of the resulting estimate, which will allow us to place pointwise confidence intervals around our estimate. Before constructing those confidence intervals, however, it seems compelling to conclude that there were two stable zeros in the 1960s, but three stable zeros during the 1970s and 1980s (not surprisingly, as the so-called "Asian Tigers" occupied the middle-income region during the latter period). The stable middle group was at a modest relative income level during the 1970s, but moved to a relatively high income in the 1980s. In the 1990s and the last decade, some of the emerging economies of the 1970s-80s, such as South Korea, have converged to the "rich club," while others have converged to poorer countries' per capita incomes. By the end of our 50-year sample, the stable middle-income club seems to have disappeared again. The same pattern holds if we divide the sample into three instead of five decade-long subperiods. 3 The panels in Figure 4 show the function f(.) for the sample subperiods 1960-75, 1976-91, and 1991-2009 , respectively, again illustrating the appearance of the middle-income group (a third stable zero) during the middle subperiod and its disappearance in the last part of the sample.
To illustrate the transition dynamics for specific countries, we performed 5-means clustering for all countries in our sample for each of the five decades. Table 1 shows some interesting dynamics for eight countries. For each country and each decade, we show the country's relative income rank (higher rank means richer country), and cluster rank (1-5, 1 denoting the poorest club and 5 the richest).
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This robustness check was suggested by an anonymous referee. Two Latin American countries (Argentina and Venezuela) peaked in the 1960s and 70s and then declined in relative terms as the Asian tigers joined the rich club in the 1990s. China and India, which have been massive laggards in absolute terms, are quickly catching up with the remnants of a middle-income class. However, for other countries that aim to catch up with the Asian tigers, the question of existence of a stable middle-income group becomes important, as we shall see in Section 5, because it eventually reduces the gap between poor and rich and increases the probability of escaping the poverty trap. , 1960-70, 1971-80, 1981-90, 1991-2000, and 2001-09 Review Figures 3-4 have confirmed our two stylized facts: (i) stable middle income groups seem to emerge every now and then; and (ii) distribution dynamics change every so often, to destabilize those middle-income groups. To ensure comparability with methods used in the literature, we provide further confirmation in Appendix A using slight modifications of the methods of Bianchi (1997) and Kremer et al. (2001) -to allow for multimodality in the former and continuous state space in the latter, and using our larger data sample. The tests for multimodality in Appendix A confirm the emergence and then disappearance of a middle-income group. We now turn to deriving a formal test using our measure of stochastic stability. Top, 1961 Top, -75, 1976 Top, -91, and 1991 Top, -2009 We consider a Markov process on relative incomes, defined by an estimated transition function Pn(x, A) from any point x to any set A, with density tn (x, y) . 4 We shall define our stochastic stability conditions in terms of the properties of this transition density. We estimate the transition density over a compact set X via the kernel density estimator: The last two terms are the corresponding non-parametric estimates of the marginal and joint densities, respectively. We then obtain our estimate of the conditional CDF of this transition as follows:
Let the a-quantile of this CDF be denoted xn(a, x). We assume that the median xn(0.5, x), defined as the smallest root of the equation Gn(z|x) = 0.5, is unique. We then investigate stochastic stability in terms of the function fn(x) = xn(0.5, x) -x.
Definition (Stochastic Stability)
A point x is said to be a stochastically stable zero of the function fn(.) if:
and some e > 0, and (iii) fn(x′) < fn(x) for x′ ∈ (x, x + d) and some d > 0.
As noted in Section 2, our analogue of the two-clubs or "twin-peaks" hypothesis of Quah (1997) is thus represented as a function f(.) with two stable zeros. The classical convergence hypothesis (e.g. as found for within-U.S. income distribution 4 Formally, for any x ∈ ‫,ޒ‬ Pn(x,·) is a probability measure on the Borel sigma-algebra, and for a given Borel set A, Pn(., A) is a Borel measurable function.
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We used Gaussian kernels and likelihood-based time series cross-validation methods for bandwidth selection. The zero points in this and the preceding section are estimated using 10-year lags. For construction of the tests in the following section, we use one-year lags for estimation, and use the averaged standard errors as derived in Appendix B. Upon the suggestion of an anonymous referee, we redid all the analysis using five-year lags and five-year averaging, but none of the results were affected qualitatively (GAUSS TM codes and tabulated results are available from the authors upon request). across states, or within the OECD block, as studied in Johnson, 2000) is represented with a single stable zero. The existence of three stable zeros would add a third alternative to the classical convergence hypothesis and Quah's vanishing middle-income group (or twin clubs) hypothesis. In the remainder of this section, we shall derive the statistical properties of the estimated fn(.), and thus obtain a formal test for the number of stable zeros.
One note on transition-kernel regularity assumptions is in order. Separately, Paul Johnson and an anonymous referee have generated examples for mixtures of continuous densities and discrete Markov chains, respectively, where crossing from above of the function f(a) may not mean a stochastic domain of attraction. Both examples utilize multimodal distributions and/or discontinuities in the transition CDF to produce cyclicality (where some countries jump frequently from rich to poor clubs and back). Our estimation method is predicated on the assumption of continuous transition CDF, as discussed in Appendix B. Moreover, nonparametric estimates of densities of growth rates by Maasoumi et al. (2006) were consistently unimodal, suggesting that we need not worry about multimodal transition kernels and the complications that they would introduce. Moreover, the empirical literature has generally found few gradual transitions between clubs (Pittau et al., 2010) . With unimodal and smooth transition kernels, multimodal ergodic densities still emerge because of differences in the transition kernel as a function of the current state xt, which is what we capture with the function f(.).
Under the appropriate assumptions summarized in Appendix B, Roussas (1991) proved strong consistency of the estimated CDF Gn(z|x) (Theorem 2.1 in Roussas, 1991, p. 446) as well as the estimated quantile xn(a, x) (Theorem 2.2, ibid). In addition, we can show under suitable assumptions that the estimated a-quantile xn(a, x) has an asymptotic normal distribution as stated in Proposition 1. We derive the asymptotic variance of the estimated quantile using the techniques in Roussas (1991) . The actual asymptotic variance we obtain is a correction for the expression stipulated in Roussas (1969b) . Assumptions A.1-A.5 in Appendix B are relatively standard. The crucial assumption is that of stationary-ergodicity/mixing of the true underlying transition kernel. While we question the stationarity of the transition kernel over the entire sample, asserting that different sub-periods were characterized by different transition kernels, we may still maintain that the transition kernel for each sub-period (were it to continue indefinitely) would indeed converge to a unique invariant (ergodic) distribution. When we estimate a transition kernel over a long period, we may think of the object of estimation as a mixture of the various ergodic transition kernels, which can itself be ergodic under appropriate technical assumptions (e.g. Markovian regime switching according to an ergodic probability transition matrix). 
( , ) ( ) ( )( ( )) ( ) ( ) . x t x G x G x p x K z dz = −
Replacing the unknown quantities {t(x|x), G(x|x), p(x)} with their consistent estimates, we can easily perform individual tests for the null hypothesis H0 : x(0.5, y) = 0. In addition, once we show that the estimates at different points are asymptotically uncorrelated, we can easily construct uniform confidence bands around the function f(.) based on the point-wise confidence bands. We can also perform simultaneous tests of multiple stable zeros, as shown in Section 4. For now, we conclude this section with two important results: uncorrelatedness of conditional median estimates for the same time period across relative incomes, and across time periods for the same relative income. Those two results will be crucial for performing tests regarding the number of zeros of the estimated f(.). Proposition 2 establishes uncorrelatedness of the conditional median estimate at different points for the same period, thus allowing us to construct a simple chi-squared test of multiple-zeros of the function by utilizing only estimated variances at the stipulated zeros. Since our cross-sectional sample is too small to yield sufficiently small estimated variances at the various points, we shall average estimated f(.) across five time periods. The calculation of the estimated variance of the average is made simple due to Proposition 3, which shows that the estimated conditional median at the same point over different time periods is uncorrelated. Before using our measure of stochastic stability to test the hypothesis of existence of a stable middle-income group of countries in various sub-periods of the sample, we present two test results to support the hypothesis of nonstationarity of income dynamics. Results of the first test are shown in Figure 5 . This figure reports the results of Kolmogorov-Smirnov tests of equality of the conditional transition CDFs for each initial relative income level for the first and last periods of our sample: 1960-70 and 2001-09, respectively.
6 As we can see, the p-values for this test are extremely small for almost all initial relative incomes, with the exception of a small and relatively unpopulated band of relative incomes. 6 The asymptotic distribution of the Kolmogorov-Smirnov tests is based on the asymptotic normality result of Roussas (1991, Theorem 2.3, p. 447) Consequently, we can conclude that for almost all initial relative incomes, the transition dynamics of countries with such relative incomes were significantly different in the different parts of our sample. Moreover, the initial relative income levels at which the test fails to reject equality of dynamics at the 5 percent level are 14 countries, a very small fraction of our sample.
For comparison with Kremer et al. (2001) and other results in the literature, which focused on limiting distributions, we perform a second KolmogorovSmirnov test of equality of the estimated limiting income distributions of the estimated ten year transitions for the first and last ten-year periods in our sample: 1960-70 and 2001-09, respectively. The pdfs of those limiting distributions are shown in Figure 6 . As Kremer et al. (2001) and Quah (1997) have noted, direct calculation of the ergodic distribution through iteration of the transition kernel would be inconsistent. Throughout this paper, we utilize the method of Fiaschi and Romanelli (2009) to renormalize the invariant ergodic density appropriately.
The difference between the two limiting distributions in Figure 6 is obvious, and it results in a p-value of 0.081 for the Kolmogorov-Smirnov test of the equality of the two limiting CDFs. Figures 5-6 , along with the test results in Appendix A, further suggest that income distribution dynamics in our sample must be studied separately for the different sub-periods. In particular, we shall focus on the existence of a stochastically stable middle income group in various sub-periods. The existence of such a stochastically stable middle income group influences the probabilities of escape from or falling into a low-income poverty trap, as we shall see in Section 5. First, we turn in the remainder of this section to the formal tests of existence of a stochastically stable middle-income group in various sub-periods.
Utilizing the consistency and asymptotic normality results of Section 3, we can test formally for the existence of multiple stochastically stable income groups , x) is an estimated conditional median of income at t + 1, and cs, s = 1, 2, . . . , l, is the list of points at which our function is equal to zero under the null hypothesis. The five points at which the tests were conducted were chosen for each ten-year period based on the zeros of the function for one-year transitions. For instance, to generate three stable zeros of our function fn(x) = xn(0.5, x) -x, we would need five zeros of the function, as shown in Figure 2 . If we have only two stable zeros (our dynamic version of the twin-peaks hypothesis), then we should reject the null hypothesis of five zeros, in favor of only three zeros (two of which would be stable: representing the rich and poor clubs) or less. Given our interest in testing the three-clubs hypothesis (including a middle-income group), we conducted the test at 5 candidate zeros of our function. If we were interested only in the two-clubs vs. global convergence hypotheses, we would have tested the null of three zeros vs. the alternative of only one. The stylized facts explored in Section 2 prompted us to conduct the formal test for 5 zeros, three of which would be stable.
Since the quantile estimator xn(a, x) is asymptotically normally distributed, with the covariance matrix derived in Section 3, we can construct our test statistic as a quadratic form with an asymptotic c 2 distribution under the null hypothesis. Formally, our test statistic is: In application, the standard errors ts for annual transition estimates were too large. Consequently, we utilized the result in Proposition 3, to average estimates over ten-year periods, thus obtaining reasonably small confidence intervals on xn(0.5, c) -c. Thus, we conducted the test for three stable relative income clubs (by testing for five zeros of the function f(a) = median(xt+1|xt = a) -a for the five decades in our sample, corresponding to the plots of the f(.) functions in Figure 3) . Table 3 shows the estimated median (xt+1|xt = a) at the listed five points where the function in Figure 3 is at or near zero, as well as the standard error of that estimated median. The χ 5 2 statistic for our test of five zeros for each decade is listed in the caption for each decade, with *** denoting significance at the 1 percent level (statistic exceeding 15.09; the 5 percent level is 11.07, and the 10 percent level is 9.24). The existence of three stable zeros is consistent with the results of Akin and Kose (2008) , who labeled the three groups as the (rich) North, the (middle-income) Emerging South, and the (poor) Developing South. For completeness, Table 2 also shows similar tests for (at least) two stable zeros (the classical twin-peaks hypothesis), which are of course consistent with the results of Table 3 . Those formal test results support the stylized facts of Section 2, which were based on graphical inspection of our measure of stability of various income groups. They also suggest that framing the problem in terms of "convergence"-type hypotheses of any kind may obscure some of the most interesting dynamics. In particular, it would be very useful to model the changes in stochastic transitions themselves, which give rise to the periodic appearance and disappearance of a stable middle-income group. For example, casual ocular inspection of Figure 7 , which shows all the zeros of the function fn(.) estimated for each 1-year transition, suggests that a middle-income group tends to emerge as the gap between the rich and poor clubs gets wider, and to disappear as this gap shrinks in later periods. However, modeling those higher-order dynamics would require a different method, and thus remains beyond the scope of this paper.
Economic Implications and Concluding Remarks
Quah (2001) noted that a major weakness in the distributional dynamics approach to income distribution was in the area of formal statistical testing and inference. Bianchi (1997) and Kremer et al. (2001) provided valuable early attempts to fill this gap in the literature. However, the first approach remained primarily static (test of multi-modality of estimated cross-country income distribution density at a given point in time), while the second focused only on tests of one versus two modes in the asymptotic (ergodic) distribution, to the exclusion of short-term dynamics. As also noted by Quah (2001) , this emphasis on the limiting distributions of estimated probability transition matrices is not sufficient, since classical convergence may only be attainable in this framework after centuries or millennia of increased inequality between the rich and poor. In contrast, our results have indicated that the probability of escaping poverty, falling into poverty, or converging, has varied over time. Inspecting Figure 7 in conjunction with Figure 3 , we can detect a pattern: starting in the 1960s, the gap between the richest and poorest was relatively modest, and we detected no stable middle-income club. The gap between the richest and poorest clubs was growing between 1960 and 1985, and the middle-income club emerged in the middle of this period. Then, from 1986 until the end of our sample, the gap between the richest and poorest clubs shrank again, as some middle-income groups joined the rich club and others joined the poor club, in the process bringing the rich and poor clubs closer together, whereby the middle-income club vanished. The relationship between the size of the gap between rich and poor clubs on the one hand and emergence of middle-income groups on the other was anticipated by Paap and Van Dijk (1998) .
Using Chapman-Kolmogorov equations with estimated transition kernels, we plot in Figure 8 , respectively, the probabilities of transition (i) from a poor country to a middle-income country, (ii) from a rich to middle-income country, (iii) from middle-income to poor country, and (iv) from middle-income to rich country. This grouping by transitions to middle income (top two panels of Figure 8 ) and from middle-income (bottom two panels of Figure 8 ) illustrates the significance of having a stable middle group, and reveals some of the subtleties in observed dynamics. 1960 1965 1970 1975 1980 1985 1990 1995 The bottom two panels of Figure 8 are remarkably similar, showing that transition probabilities from middle-income groups to either the rich or poor clubs followed identical patterns by decade, with slightly higher probabilities of getting richer than poorer. The 1980s was a period of hollowing of the middle, as some countries (e.g. Asian tigers) and others (e.g. in Latin America) converged to different clubs. It is therefore not surprising that the early distribution dynamics literature in the 1990s was supportive of the convergence clubs hypothesis. During the 1990s and 2000s, however, the probability of falling precipitously toward the poor club or rising spectacularly toward the rich club declined significantly, as the middle club vanished but contributed, in the process, to narrowing the gap between the rich and poor clubs.
The top two panels of Figure 8 tell a slightly more nuanced, but still optimistic, story. Even though the 1980s were a period of great dynamism for countries in the middle-income group (especially in Southeast Asia and Latin America), it was a period of relative income stability for rich and poor countries. Both groups were much less likely to trend toward middle income during that decade.
As the stable middle-income group vanished, giving way to a narrower richpoor gap, the undeniably good pattern in the top two panels of Figure 8 is that the probability of rising from poverty has increased recently, even as the probability of falling from rich to middle-income status has declined in the long run (after rising briefly over its levels in . This is good news, indeed, and supportive of the resurgent evidence for convergence using distribution dynamics as well as traditional regression methods. However, as we have seen in this paper, non-stationarity of the dynamics dictates that we do not rush to any conclusions based on extrapolation from current trends. If the higher-order-dynamics cycle continues as observed post World War II, we may very well get another episode of growing rich-poor relative income gaps, followed by the emergence of another stable middle-income group which helps to narrow the gap again, and so on.
Fully understanding the causal underpinnings of this cyclical pattern, and the economic conditions that are conducive for the appearance of a stable middleincome group as the gap widens, eventually causing the gap to shrink, requires deeper economic modeling of the higher level dynamics, which is beyond the scope of this paper. However, the results of this paper suggest that understanding those higher level dynamics may be more fruitful than defending globalization on the basis of "convergence" or condemning it on the basis of "divergence," both notions being asymptotic in nature and ignoring the fundamental and rich nonstationarity of relative income distribution dynamics.
